Equilibrium and kinetic binding analysis of the N-terminal domain of the Pf1 gene 5 protein and its interaction with single-stranded DNA.
The Pf1 gene 5 protein is a single-stranded DNA-binding protein that binds cooperatively to the viral strand of Pf1 DNA during replication. A variety of N-terminal fragments of the Pf1 gene 5 protein have been expressed and purified. We have identified an N-terminal single-stranded DNA-binding domain (residues 1 to 105) that is much more globular than the intact protein (1 to 144). Larger fragments (1 to 115) as well as smaller fragments (1 to 91) were unable to bind DNA effectively. Analysis of the truncated proteins by gel retardation and fluorescence anisotropy indicates that the N-terminal domain binds DNA with a reduced affinity, due principally to a reduction in cooperativity, and that binding is highly concentration-dependent. Kinetic analysis shows that the rates of association and dissociation of the N-terminal domain from the complex with DNA are faster than those observed for the intact protein. The results suggest that the flexible C-terminal domain of the Pf1 gene 5 protein plays an important role in protein-protein interactions that stabilise adjacent protein dimers in the DNA-protein complex.